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Vitis Crystal che.ical properties of sulfi es of rare earth metals and 
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PaiLODICAL: Poroshkovaya Hetallurgiya, no.4, 1962, 11-19 


ToRD s any of the avove sulrices. are-already being used as refractory 


o. - (Pee = ~ : -” 1. 

The vormis between the atuus of Letal ava sulfur in the crystal lattices of the 
gutiniue and Lenthanice sulfides ere oelieved- to be ionic, While those between the 
atous of sulfur ave of a covuleat nature, @ae paysicochemical properties or the above 

4 3 ; 7 z ae 
esagouule are profoundly an:luenced vy the oehavior ot the f-and d-electrons oz the 
transition betais. There ave 3 Vigures aud 9 tavles. 
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AUTHORS + Kocho, V.5.3 Panasyuk, A 
Khabrunyak, T.G. 
TITLE : Cermet tips made of zirconium poride for thermocouples used in - 
the continuous measuring of Liquid steel temperatures 


PERIODICAL: Stal', no. y, 1962, 317 
To deve Lop a highly neat resistant mate 
1 temperatures in o 


ontinuous measuring of 1 
ried out in 1959 - 
s of the Academy of. 


ee rial for thermocouple tips ne 
used in the ¢ can Sera of 
Llokeramiki 


furnaces, 
AN UKrSSR (Institute of 


ter and 9O mm in length, 
ni re more neat-resist 
10 - il times with the i 
rvice yife of 2ir 


immersed reased to lo — 45 sec. To = 
establish the se S for continuous fo) 


card 1/2 


conium poride tip 


ora eee ee 
ely: 


APPROVED FO Se eee eee 
R RELEA Ls ie Se ae CA grees ape 
SE: 08/22/2000 SRS I RTENTE TE ar ee 
447020004-9" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020004-9 


SAMSONOV, G.V.(Kiyev); ; sey e L Vv. (Kiyev); 3 SHILLER, E.A. (xiyivy 
ERE SeSEED 


Contact interae tion of metal-ike carbides, nitrides : and: borides 

with high-melting metals at high temperatures. Izv. AN SSSR Otide 

tekh.nauk. Met. i topl. no.5:167=180 S-O '42, (MOR 15:10) | 
(Ceramic metals) (Metals at high venperatare)” 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020004-9" 


"APPROVED FOR RELEASE: 08/22/2000 


BREE EP LSP, REO EMER IE Ee AE 6 TEAR aE GLY REE AOESAS OO SEERA NOS RTOS TT 


CIA-RDP86-00513R001447020004-9 


45256 ; 
$/226/62/000/006/003/016 


Oe Ho B039/E535 | 


AUTHORS: _Neshpor, V.S. and Samsonov, G.V. | . 
TITLE: On the electron structure of silicides . i 
PERIODICAL: Poroshkovaya metallurgiya, no.6 .:,5 1962, 14-19 : F ney 
TEXT: The physical propertics of the disilicides of tha ie 
transition metals are studied; the results allow some general Uf: 
conclusions to be drawn on the electron structure and the. nature io 
of the interatomic bonds in silicides. The majority of the : 


silicides of the transition metals possess metallic conductivity 
which is of the same order as the transition metals (107-10°Q “em 
These silicides also have an effective concentration of gurrgyt _-s: 
carriers which is comparable with that in the metals 10 10“"cm ~) 
An examination of the magnetic susceptibility of.a number ef - : 


- 
silicides showed that many of them are diamagnetic and for those 
which showed paramagnetism it is significantly weaker than in.the 
corresponding transition metals. Semiconductor properties have — ‘, 
been found experimentally in the disilicides of chromium, iron, . oe 
manganese, rhenium and barium. From qualitative estimates of the 
division of electron and hole conductivity the following ratio is 
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obtained: R/C = ou ee Catan WhEee follows from the tneaey of : 
conductivity and the Hall effect in solid bodies with ‘two types — 
_of current carrier. -Here R is the Hall constant; is the ~~ 7 
specific electrical: resistance; 0, and Oo. the specific electrical . 
conductivity possessed by holes and electrons and ‘and u_ the 
mobility of holes and electrons. An examination of this r&tio for 

the investigated silicides of the transition metals’ having less 

than half filled d-shells shows that the electron ‘conductivity. is 
strengthened while in the casa when the d-shell is more than half 
filled the hole conductivity is strengthened, There ‘are. 2 figures, 


ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov 
AN USSR 

' (Institute of Metalceramics and Special Alloys 
AS UkrSSR) 


- SUBMITTED: _ April 14, 1962 


Card 2/2 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020004-9" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020004-9 


SSE LAGE cre ASNT ET HEE Sh RRR aa oe mene er aes Oe 


oo 4.2025 
; s/659/62/008/000/017/028 
| G79 . 1048/1248 . : 


AUTHORS : Koval'chenko, M.S., and Samsonov, G.V. 


TITLE: Viscous flow during the sintering of powders by the 
hot-compacting method. ~ ; i 


SOURCE: Akademiya nauk SSSR. Institut metallurgii, Issledovaniya : ~ 
po zharoprochnym splavam. ve8. 1962. 116-126 ° 


4 
TEXT: This 1s a discussion of the nature of processes causing the 
densification of various powdered ‘materials during hot compacting, 


and the relationship of these processes ta the viscous flow in 
crystalline substance; the sintering taking place during the hot 
compacting is considered to be a viscous flow phenomenon caused by 
the combined actions of external pressure and surface tensione- A 
number of equations are derived, the most important being: 


F(f) = Pt/47 - (12) 
for Newtonia bodies as glass, resins, etoe, and 

R(f) =F In (1+4bt) | (17) 
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for crystalline powders; the terms used are:: si scene 
p(f) = 2an(3-f) = gin fy + Sin(s-f,) + dint, [equation 10],  — 


P is the external pressure, t is the time, is the laminar viscosi- o 
ty coefficient of the sintergd mgterial, n, 1s the viscosity at t=0,: 
b is calculated from p=(1£-1%)/1St, f is the porosity of the sin- 
tered material and f, is f at t=0,1 is the av. grain size of the 
material at the time t, and 1, is the {initial grain size. Equation 

es (12] agrees with the experimental data of J. Williams Symposium on 
powder metallurgy, 1954. Iron and Steel Inst., London 1956 . To 
determine the validity of equation 17 » WC powder (particle size 
10 microns) was sintered at 2100-2500°G under pressures of 70-165 
kg./sqecme; the F(f) - ln (1¥bt) relationship was linear, and the 
variations U (the energy of "loosening" of the crystalline lattice) 
with temperature were smell indicating that the deformation pro- 
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processes are governed by a diffusion mechanism. The viscosity of oe 
CrzCo, calculated from the date of Hamjian and Lidman J. Metals, — 
55 1833 is 1.93x1011, 7,32x1010, and 1.46x1010 g./cm.aec. at 1370, 
1480, nnd 1590°C respectively; the data of the above authors agrees ~~ 
with the relationships revealed: in this work. These relationships 

are valid only for non-reversible changes in the density; revers- 

{ble changes occur during the hot sintering of certain porous poly- 
crystalline substances. such as Moo, and the variations in density — 
in this case are described by: 


ve “ 
App, = const.xe . / ae 
where Qy/f, 1s the relative reversible change in density, fy isthe: 


equilibrium density after relaxation, and g’ is the time of relax-  . 
ation calculated from 7-7, %'/8T, 3 being 6.99 sec. and U being 


“75000 cal./mole for ea within the temperature range 2000-2300°, 


There are 6 figures and 3 tables. 
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Preliminary variant of the diagram of the boro (MIRA 18:2) 
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nefractories on boron nitride base 


Qgneupory, no- 1, 1962, 432-336 fe 
authors studied the possibility of producing .beron nitride 
jiriding pressed pieces of boron carbid&s~ Experiments 
in @ am showed 4800-1900°C to be the best: seqgering tempera- 
sure 2 r the boron carbide was almost com Zetely convertedy — 
poron nitrice and 17-197 graphite, almost the 
Porosity ¥as 48-2295. Due to the low ad 
porosity th teri had not 2.2 times (as expected) » 
put 1.3 times @he new fine grained, gray materiel is 
gtrong (compressive strength at 20°c: 1006 kg/eu» bending gtrength: 
200-230 xg /em™) and can easily be cut, sawn, drilled, The coefficient 
of thermal expansion is low: a = 2.351077 to 3.92°107° between 170 and . 
4070°C. Below 4500-1600°C, samples of porosity rw 20% had high resistivity 
(aetermined on an MUM-4 (MOM=4) instrument) (at 20°C ¢ = 2.5+10'¢ ohm/cm, | 
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js 2.5+167 ohn/om). Its variation with temperature was much 
wer than that of pure boron nitride. In vacuo (107 nm Hg) the boron 
ride ~ graphite fusion evaporates more slowly than pure boron nitride 

9 

x 10°C (2.62 + 0.15) +1077 g/em’*sec) and oxidizes above 1000°c. 
nadé of this new refractory have been used in the Institut 
i Baykova (Institute of Metallurgy imeni A. A. Baykov), 
ningradskiy politekhnicheskiy institut (Leningrad Polytechnic 
ute) and in the Institut metallokeraniki i spetsial'nykh splavov 
Institute of Powder letallurgy and Special Alloys .4S UkrsSSR) to 
heir refractoriness and chemical stability with those of fusions 
containing the silicides of tran'sition metals, boron ~ silicon alloys 
(az 2000°C), of eryolite - aluminum melts (at 1600°C), borate and chloride 
melts (900°C). The new material has a better refractoriness than Svaphite, 
zirconium dioxide, and boron carbide and can be used for the production of 
aluminum for electrolizer linings, thermocouple sheathes, very pure metals 
and alloys for semiconductors, and also for machine parts working under 
low load in contact with agressive molten media. fThere are 3 figures and \ 
1 table, rN, 
ASSOCIATION; Institut metallokeramiki i spetsial'nyxh splavov AN USSR ? 
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AUTHORS: Samsonov, G- v., Kosolapovas 


Synthesis and physicochemical properties of yttrium carbides 


ve Ty NO- 5, 1962) 975 - 919 


TITTLE: 


PERIODICAL: Zhurnal neorganicheskoy khimii, 


pext: The yttrium carbides xc, Lo, and Ye, were synthesized py heating 


yO. with the corresponding stoichiometric amounts Oo 
9-1900°C; above 4700°C, the oxycarbide YC,0 


is first formed, which is converted into YC by Liberation of CO on & further |, 
temperature tnorease: (190000). YC melts above 4900°C ‘under g@ecomposition. © 


Oxycarbides are also formed in the preparation of p65 (1700-1800°C),. but : 
not in that of YC, (1900°C). Owing to the high volatility of ye and YoCx> 


ter the reaction remains higher than the initial pressure. 
Samples were pressed from the carbides 


perties (YC at 4800°C, 80 kg/cm 5 YoCz at 


£ carbon black in 


vacuo. YC is formed at 180 


the pressure at 
1C,,, however, has low volatility. 


to test their physicochemical pro 
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Synthesis and physicochemical ... B101/B110 
1650°C, 100 xe/em?; YC, at 2000°c, 100 ke/on-). The authors determined: 
(1) Microhardness (kg/mm) ; (2) melting point, °c; (3) thermal expansion 


coefficient, dex; (4) resistivity, pohm-cm; (5) thermo-emf, paired with 
electrolytic copper, pv/deg; (6) radiation coefficient (A = 0.655 mp) 

at 1100°C; (7) ditto at 180096. The values in the given order are for YC: : 
120 + 33; 1950 + 20; 1436-1079; 4.54°104; 34.6; 0.81; 0.815 for YoC,: Bae 
900 + 160; 1800 + 503 -; 3.50-10°; -6.4; 0.78; 0.91; for YC,: 700 + 106; De 
2300 + 50; 3 88.7;-0.8; 0.87; 0.735. The radiation coefficient changes 

linearly in the given temperature range. The carbides are not stable at 

room temperature. Oxidation occurs, with YC and ¥,¢, by formation of 


oxycarbides (increase in weight). YC, oxidizes more slowly and with 


decrease in weight. Yttrium carbides decompose easily in water. and dilute 
alkalis or acids. 1C,, is the most stable. There are 5 figures and 3 


tables. The most important English-language references are: F. Spedding; 
Xx. Schneider, A. Daane, J. Amer. Chem. Soc., 80, 4499 (1958); R. Vickery, 
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N= (x1) +7 fT) 


e hot and cold junctions, respectively- 
__therno-enf, x—heat- -co 


a ee a(t + Bo)i 2 n= a /xe, 
The authors meade approximate caleu 


- Feet neal resistivity- 

g@ 2 1200 and T 9 7 40K for MoSig: CoSi, NbSigs ReSi; 

ReSi, er CrSi,- Nnsi-CrN were found to forn 
There are. 1 figure and - 
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Figure; te 28 dependent on 2-10” in %/deg for Tt 400°K and 7 = 1200. 
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AUTHORS : Samsonov, G.V., Vaynshteyn, E.Ye., Paderno, Yu.B. 


° 


‘ ee Eee cence ¥ 
TITLE: Certain results of electrophysical and X-ray studies 
of rare earth hexaborides 


PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.5, 1962, i 
744-749 


TEXT: Using 12°x 12.5 x 0.5 mm specimens cut by spark erosion 

from the respective hexaborides blanks, the authors measured the 
following properties: specific resistivity, Hall coefficient 
(extrapolating for the zero porosity), thermoelectric emf, 
temperature coefficient of resistance, concentration of the 
effective current carriers n™*, the mobility of current 

carriers u™ and an auxiliary quantity 6, related to Hall 
coefficient (6 = R/e 2°), expressing the magnitude of the fraction . 
contributing to the conductivity carriers of both signs (i.e. 

nou2 - niuZ). These data are summarized ina table. The. 
electronic structure, distribution within the valency band and the: ., 
magnitude of the charge on the metal were studied in some of these. 
compounds by analysing the fine structure of the Lyy and Lyyy. 
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absorption X-ray spectra of barium and some rare earin: elements 

in their oxides and hexaborides respectively. For this purpose, | 
a focusing spectrograph was used working with the second order iy 
reflections from the 1011 of a bent quartz analyser. Dispersion: ; 
within the working region was approximately 6Xmm-1 and the 
accuracy in the determination of the energy of the separate eS 
points of the fine structure absorption edges of the elements was. 
of the order of 0.2 ev. The analysis of the absorption of the 
L-spectra in these compounds confirmed that the charge on the 

metal atom in all the rare earth hexaborides is 3, and‘on the 
barium atom 2, A considerable shift (5 ev) was observed“in the 
Lyry absorption spectrum of Ce in CeBgé, as compared with similar 
spectra of La or Ba, this was attributed generally to the change -: 
in the degree of screening of the terminal levels of the 
2p-electrons transition in the process of L-absorption by the 
cerium atoms, but in the opinion of the authors this phenomenon 

is not fully accounted for, chiefly due to the lack of further 
experimental data. There are 4 figures and 1 table. 
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Institut neorganicheskoy khimii SO AN SSSR 
(Institute of Inorganic Chemistry SO AS USSR) 


SUBMITTED: August 1, 1961 
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S/126/62/014/003/022/022 
E£193/£E383 


Samsonov, G.V. and Epik, A.P. 


ry ee : = he eh ae lye a gear, 
Concerning the pfoblem of the parameters of reactive = 
diffusion of boron and carbon in refractory a 
transition metals : 


PERIODICAL: Fizika metallov' i metallovedeniye, v- 14,.no. 3, 
1962, 479 - 480 * 


TEXT: Inaccuracies have been detected in an earlier work of ou 
G.V. Samsonov and V.P. Latysheva- (FMM, 1956, 2, 309) in the: : 
values of the activation energy for diffusion (Q) and the pre- 
exponential factor (D_) quoted for the diffusion of carbon and 
boron in titanium, zirconium, niobium, tantalum, molybdenum and 
tungsten. The present authors obtained correct values of these 
. parameters which not only confirmed the previously reached con- 
clusions on the nature and mechanism of the processes associated 
with diffusion of carbon and boron in the transition metals but 
also made it possible to formulate an explanation of the values 
of Dy in the expression for the temperature-dependence of the 
“Card 1/2 
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Concerning the problem .... E193/E383 


diffusion coefficient. ‘Analysis of the relationship between Q ape 
and D, on the one hand, and an index 1/Nn on the other (n 


is the number cf electrons at the d-~level, N_ denoting the basic © 
quantum number of this level) showed that in the case under con- 
Sideration the diffusion parameters. did not depend on the atom | 
size of the diffusing elements. The values of Q and D) are 


determined exclusively by the deficiency in electrons at the 
d-level of the transition metals and by the ease with which 
boron and carbon give up their valence electrons to the 
“electron gas. There are 1 figure and 1 table. 


ASSOCIATION: Institut metallokeramiki i spetsial'nykh Savor 
AN UkrSSR (Institute of Powder Metal iursy and 
Special Alloys of the AS:‘UkrSSR) 


SUBMITT EDt . May 13, 1968 
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$/125/62/000/002/004/010 
DO40/D113 
AUTHORS : Pentkovskiy,V.V.§ Samsonov,G.V. 
ep BeNSORe sees 


TITLE: Electrodes of refractory compounds for underwater oxy-electric 
steel cutting 


PERIODICAL: Avtomaticheskaya svarka!Sho.2, 1962, 39-43 


TEXT: Highly durable tubular electrodes of titanium carbide with a stabilizing 
coating have been developed for underwater steel cutting and tested by the 
TsNIIsvyazi Ministerstva Svyazi SSSR (Central Scientific Research Institute of 
Communications, Ministry of Communications of the USSR). Information on the 
experiments in which the new electrodes were produced, and on all electrode and 
coating materials experimented with, is given. The experiments were conducted 
in view of the very high consumption of existing underwater-cutting electrodes 
which have to be replaced too frequently ahd cause various difficulties. The 
.electrode design (Figure) is the conventional one for cutting by the oxy- 
electric method in which metal is melted by electric arc and blown off by a jet 
of oxygen from the duct in the electrode. Tubular electrodes, containing 
refractory carbides and borides, and compounds of silicon and boron carbides, 
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Electrodes of refractory compounds ... DO40/D113 cn 


were produced. The diameter of the electrodes was 9~10 mm and the length 250 mm. 
Tubular blanks were produced from powders mixed with bakelite varnish or with 
starch paste and extruded through a die by a method previously described yi 
(Ref.7: Samsonov, G.V., Kisliy, P.S., Dopovidi AN URSR, no.l, 46, 1959), cut to 
lengths, and then dryed and sintered in an induction furnace. Sintered tubes 

were coated with boron nitride or silicon nitride-base coatings, as well as a 
compound of the formula Si,C,0, called "siloksikon"™. The coating permits _ 
maintaining stable arc burning through sublimation and dissociation of SiN, and 
BN, and forming a shielding nitrogen atmosphere around the electrode end. 
Potassium ferrocyanide was added to increase ionization. All electrode types 

were tested underwater in the Malaya Neva river by cutting 10 and 15 mm plates of 
Sr .3 (St.3) steel by the conventional method. Electrodes of titanium carbide 

were evidently the best and 6 to 10 times more durable than the $f}P-1 {EPR-1) 
metal electrodes. With all titanium carbide electrodes, the arc excitation was 
easy, the arc burning steady, the cuts clean and the quantity of slag 
insignificant. The authors thank M.M.Aleksandrov, N.M.Madatov and S.G.Agroskin 

for assistance in experiments. A.I. Chernenko, G.V. Samsonov and A.I.: Shlyamin 
are mentioned, There is 1 figure and 9 references; 8 Soviet and 1 non~Soviet-bloc 
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SAMSONOV, G.V. 


Aluminothermic smelting of ferroboron from colemite outside the 
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SAMSONOV, G.V. 
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Ceramic metal tips gaan of st Sontia boride for thermocouples 

in the continuous measurement of liquid steal temperature. Stal! 

22 no4:317 Ap '62.- - (MIRA 15: 5) 
(Thernoecuples)- (Zirconium boride) 
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_ 


Conference of the "Ogneupory" journal readers in Kiev. Ogneupory © 
27 no.3:148 '62. (MIRA 15:3) 


1. Institut metallokeramiki i spetsial'nykh splavov AN USSR. 
(Refractory materials--Periodicals) 
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SAMSONOV, G.V.; SEMENOV, Yu.N.; BORODULIN, P.Ya. 


Refractory on a boron nitride basis, Ogneupory 27  no.7:332- 
335 '62, (MIRA 15:8) 


1, Institut metallokeramiki i spetsial'nykh splavov AN UkrSSR, 
(Boron nitride) (Refractory materials) 
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Preparation and chemical properties of chromium phosphide, 
Ukr khim.zhur. 28 noed2441-443 '62. _ (MIRA 15:8) 


1. Institut metallokeramiki i spetsial'nykh splavov AN USSR. 
(Chromium) (Phosphides) 
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SAMSONOV, G.V.; RADZIKOVSKAYA, S.V. 


_—— 


Preparation of praseodymium and neodymium sulfides. Ukr.khim, 
zhur. 28 nodhihd4e445 162. (MIRA 15:8) 


1. Institut metallokeramiki i spetsial'nykh splavov AN USSR. 
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KOSOLAPOVA, T.Ya.; SAMSONOV, G.V. 
Chemical stability of chromium carbides, Ulr.khim,zhur, 


28 no.8:931-933  '@. - a ; (MIRA 15:11) 
1. . Institut metallokeramiki spetsial'nykh splavov 
AN UkrSsR, : 


(Chromium carbide) ~.” 
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3/074 62/031/012/001/001 : aoa 
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AUTHOR? Samsonov, G- ve 
TITLE: ‘Chemistry of silicides of rare-earth metals 


‘ PERIODICAL: Uspekhi himii, V+ 31) noe 125 


1962, 1478: -, 1495 
PeXT: This is 4 review paper of information kn Western. and Soviet publi- =: . 
cations on the silicides of rare-earth metals, covering the period from...* 
1934 to 1962- The subjects are? properties$ production. _ 
methods such as (a) direct combination of rare-earth metals and Silicon, - 
(v) reduction of oxides of rare-earth metals with silicon, (c) electro 
; is of meited media; silicides of Sc, Y, Lay Ce, Pr, Nd, Sm, Bu, Gd, = 
Dy, Yb- According to the physical and chemical properties, the following ao 
possible applications of the silicides in question have been considered? * 

(ei ther pure or a8 additive to “Pact 


in nuclear power engineering» 
le of absorbing neutrons; in’ 


alloys) for various structural parts capab 
the manufacture of dosimeters and counters$ in semiconductive material 
gressive media; in metallurgy as 


to be used at high temperatures or in ag 
deoxidizing agents; a5 & sort of binder to introduce rare-earth metals 


into some types of glass3 48 nent for heat resistant 
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8/074/62/031/012/001/001 - 
Chemistry of silicides of ... B4+47/B186 


alloys. There are 12 figures, 11 tables, and 33 references. | 


ASSOCIATION: In-t metallokeramiki i spets. splavov AN USSR (Institute ~ 
of Powder Metallurgy and Special Alloys AS UkrSsR) 
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8/079/62/032/009/001/011 
1048/1242 / 


AUTIIORS : ‘Samsonov, G.V., Kosolapova, T.Ya.,‘and Fedcrus, V.B. — 

; . S 

TITLE: . Preparation of barium carbide ae 
PERIODICAL: Zhurnal obshchey khimii, vs 32, no. 9, 1962, 2753-2755. 


TEXT : The following| react tons «leading to the formation of BaCo wore - 
investigated: (1) Bad + 3C =,BaCo + CO: (2) Badg + 4C = Bate+200 oe 
(3) BaCO, + 36 = BaCy + CO. Whe a ‘mixture of Bad + 3C was fleated 
’ to 1000-1500°C no BaCyg was formed because of the .evaporation of BadQs:,:: 
On hoating aintered bricks of BaQ, + 40, a reaction started at 1300°,- 
C, yielding a product with 2.22%. €ambined C; the product formed at °°: 
1600°C contained 11.79% combined C, but the amount of combined C de-.: - 
creased whon the reaction temperature was increased further. The 
weight losses increased with increasing reaction tomperature up bo : ¥ 
80-90% at 1800-1900°G. The yleld of BaC, was 10-15%, Roaction (3), 
-after 4 hours of heating at 1350°C, yielded oa product containing 
12.2% combined GC; the presence of excess C (in'the form of soot) had. 
an irregular effect on the course of the reaction. In the presonce ; 
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Preparation of barium... 


_ of 5% excess C, a product containing 14% combined C (1.¢6., with a 
composition approximately equal to the stoichiometric composition wi 
of Ba, ) was formed at 1550°, but the amount of combined ¢ decreased: ss . 
with further increase in the amount of excess C. Both co and CO, peas oe 
were found in the &&se0us products of the reaction; this shows that pane ee 
the rate of dissociation of Baco. at the oxperimental ‘temperature - ' 
used was higher than the rate of the reaction C0o + => 260, : There 
are 3 tables, ; : 


ASSCCIATION: Institut metallokoramiki 4 Spetstal'nylkh splavov 
4 Akademii nauk Ukrainskoy, SSR (The Inst2tute of Metal ° 
Ceramics and Special Alloys, Acadony ofSclonces of 
_ the Ukrssr) Duce POU eee fhe ae ae Oo 


SUBMITTED: September 23, 1961. 
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s/o8o/2/095/002/00 1/05" 
The preparation of gallium «>» p204/D302 


hours respectively> The products were analyzed fcr unreacted Ga 


and chemically combined metal and phosphorous. The method ct ans 
lysis is described. GaP was found to be insoluble in beiling WE. TES 
or in 1:1 HG and 431 H,S0 , but gissolved readily in 1:1 HNO. and 


in alkalis on warming. It was found that at 150°C the yield ef Gast 
increased linearly from “30% after 1 hour to 90% after 9 hours; 
while~100% yields were obtained after 9 hours at 85000 and after ee 
t — 3 hours at 950°C. 3 - 5 hours at 95000 are therefore yecommer- \ 
ded, using 6 moles PH.,/mole Ga0s° The phosphide was found tc be 


cubic (sphalerite type) with 4 equal to 5045 | Tae os contained 
z 107°% of Fe and Pb and “107 -#, Ce Material of greater purity +2: 


pelieved to be easily attainable. There are 1 figures 1 table and 
12 references: 6 Soviet-bloc and 6 non-Soviet-bloce Te 4 most ren 
cent references +o the English~langueée publications read as folks 
rows: Mining Jes 254, 1335 (1960); D- Effer and C- R. Antell; de 
Blectrochem. Soce, 107s 110, (1960); Ae Addamiano, J» Am. Chemo 
SoCs, B25 1997s (1960); Ae Addamiano, Acta Cryste: 13,5055 (1960? « 
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SAMSONOV,-G.V.; SINEL'NIKOVA, V.S. 


Preparation and properties of titanium sluminides, TSvet, met. 
: -. (MIRA 15211) 


35 no.11:92-95 N  !'62, 
(Titanium compounds) 
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SAMSONOV, G.V.; LYUTAYA, M.D. 
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Preparation of cerium nitride. Zhur.prikl. khim, 35 10411 :2359-2362 , 
N '62, (MIRA dene) 


1. Institut netallokeraniii i spetesplavov AN UkrssR, 
. - (Cortun nitride). 
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s/020/62/142/003/019/027 
15, 2600 B106/B110 


15, 2AYO 
AUTHORS: Samsonov, G. V., and Verkhoglyadova, T. S. 


TITLE: Physical properties of nitrides of transition metals 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 142, no. 3, 1962, 608 ~ 611 


TEXT: In continuation of a systematic study of electrical properties and 
hardness of the nitrides of transition metals, the authors determined 
electrical resistivity, thermo-e.m.f, Hall effect, microhardness, thermal 
conductivity, and melting point of titanium, zirconium, hafnium, vanadiun, 
niobium, tantalum,, chromium, and molybdenum nitrides. They nitrided 
metals into nitrides excluding the possibility of oxygen impurities and 
simultaneous or subsequent sintering in a nitrogen atmosphere. Samples of 
various porosities were used for measurements which were extrapolated for 
zero porosity (for electrical properties according to a formula by 

V. I. Odelevskiy (Ref. 6: ZhTF, 21, 667 (1951)) for thermal conductivity 
according to the formula of Ref. 7 (see below))). Table 1 shows the 
results of measurement. All nitrides studied except for vanadium, niobiun, 
and molybdenum nitrides, mainly show n-type conductivity. Thermo-e.m.f. 
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Physical properties of nitrides... B106/B110 


coefficients increase almost linearly as the receptivity of empty d-shells 
increases, which can be estimated from the ratio 1/Nn (N = Main quantum 
number of incompletely filled d-shells; n = number of electrons in it). 
The electrical resistivity of the nitrides in Question decreases with de- 
creasing degree of d-shell filling. This fact, together with the character 
of the change of thermo-e.m.f. coefficients indicates an increasing number 
of transitions of valence electrons of nitrogen into the d-shells of metal 
atoms under formation of spd-hybrid conditions and reduction of the 
polarization degree of the metal ~- nitrogen bond. The decrease of the 
electrical resistivity with increasing nitrogen content in the systems XN 
V -N, Nb - N, and Ta - QV corresponds to the decrease of the ion bond 
portion. The thermal conductivity decreases as the portion of ion bonds 
increases. Experimental data on the thermal conductivity of all nitrides 
studied, except tantalum and chromium nitrides, agree more or less with 
the values calculated for n-type conductivity. As to tantalum and 
chromium nitrides, the values measured exceed by far those obtained by 
Calculation. This suggests predominant thermal conductivity of the crystal 
lattices of these nitrides. The results of microhardness measurements 
confirm the assumption of A. M. Belikov and Ya. S. Umanskiy (Ref. 15: 
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Nauchn. dokl. vyssh. shkoly, no. 1, 192 (1958)) on the weakening of the 
Me-Me cohesive forces during the penetration of nonmetallic atoms into 
the crystal lattices of metals. For the nitride phases MeoN, the Me~-Me 


bond remains predominant, whereas the weaker Me-N bond prevails in MeN 
phases. This is also confirmed by higher melting points of MeoN phases. 


In conciusion it is assumed that transition metals of group IV whose 
d-shells are almost empty, combine with hardly ionizable nitrogen into 
nitrides with a prevailing number of metal bonds. An energy gap appears 
between the sd-states of metals and p-states of nitrogen as the nitrogen 
content decreases in the homogeneous regions of these phases. This causes 
semiconducting properties. In the nitrides of the transition metals of 
groups V and VI whose d-shells are filled to a larger extent, the portion 
of ion bonds is higher, the homogeneous regions are smaller, and an 
hexagonal structure of mononitrides stabilizes. Stable MeN nitrides form. 


The semiconducting character of mononitrides increases as the degree of 
d-shell filling increases. As to chemical bonds in nitride lattices, the 
previous assumption (Ref. 1: G. V. Samsonov, Zhurn. strukturn. khin., i; 
447 (1960)) that titanium, zirconium, hafnium, and vanadium nitrides mainly 
Card 3/5 
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Physical properties of nitrides... B106 


have metal bonds, whereas molybdenum and apparently also tungsten 
nitrides mainly have ion bonds. Both, metal and ion bonds occur in niobium, 
tantalum, and chromium nitride lattices. Ion bonds, however, are Slightly 
predominant. There are 2 figures, 2 tables, and 15 references: 14 Soviet 
and 1 non-Soviet. The reference to the English-language publication reads 
as follows: J. Vasilos, ¥. Kingery, J. Am. Ceram. Soc., 37, 409 (1954). 


ASSOCIATION: Institut metallokeramiki i spetsial 'nykh splavov Akademii 
nauk USSR (Institute of Powder Metallurgy and Special Alloys 
of the Academy of Sciences UkrSSR) 


PRESENTED: . September 2, 1961, by A. N. Frumkin, Academician 


SUBMITTED: August 21, 1961 
Table 1, Physical properties of the nitrides of transition metals. 


Legends (1) nitride; (2) nitrogen content; (a) % by weight; (b). atom%; 
(3) coefficient of thermo-e.m.f, (abs )a, wv/degree; (4) electrical 
resistivity, a, » ohm-cm; (5) Hall coefficient, R, cm3/coul; (6) thermal 
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s/o20/¢2/142/004/ 018/08 

B101/B1710 

157 22 YO 

AUTHORS : Samsonov: G. Va» Verkhoglyadova, T, So; Livov; Se No; and 
Wemchenko, V. F. 


TITLE: Effect of oxygen on the electric properties of titanium 
nitride 


PERIODICAL: Akademiya nauk SSSR. Doklady, Ve 442, noo 4; 1962, 862 - 865 


TEXT: The electric properties of TiN, in the lattice of which N was step- 
wise substituted by QO, were investigated. The TiN - TiO melts were eb- 
tained by treating 4 mixture TiO, + [4 for 4 hr with NH, at 800°C 


(reduction of TiO,) and 4 hr at 1300°C (formation of TiN and solid solu- 


tions of TiN + TiO). Metallographic investigation and X-ray diffraction A 
proved that the melts were monophase. The electric properties changing - 
with the Ti0 content were: 
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s/020/62/142/004/018/022 
Effect of oxygen on thes... B101/B110 


Moles __ 
Tin] Tio _| 


58.2|27.0 


electric resistivity, pohm?cn; II = Hall--coefficient ne104, en’/covlemd; 


III = coefficient of thermo-enf, pv/deg. The course of the electric 
resistance points to a superimposition of two factors: at low 0 content; 
the effect of its lower ionization potential, as compared with N. pre= 
dominates; at high O content, the effect of the larger atom radius, as 
compared with N, predominates, thus reducing the overlapping of energy . 
bands, and increasing the lattice spacing. All melts investigated showec . 
reversal of the sign of the temperature coefficient of the electrics 
resistance (Fig- 4) when a certain temperature wes reached, The sarlier 
passage through the maximum for melts rich in Ti0 is caused by the 
geometric factor: the larger radius of the oxygen ion. The pointed 
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ned action of both nonmetals. 
re assumed for the systems ZrN - 2r0, and 
4 figures, 2 tables, and 6 references: 4 Soviet 
The reference to the English-language publication 
7 ) follows: A, Munster, K. Sagel, G. Schlamp, Nature, 3174, 1154 
1954) ee a ee 


ASSOCIATION: Institut: metallokeramiki i spetsial'nykh splavov Akademii 
7 , nauk USSR (Institute of Powder Metallurgy and Special Alloys 
of the Academy of Sciences UkrSSR). Khersonskiy pedazogi- 
‘cheskiy institut im. N. K. Krupskoy (Kherson Pedagogical 
- Institute imeni Nn. x. Krupskaya ) x 


* PRESENTED: September 14, 1961, by G. V, Kurdyumov, Academician 
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2/2500 
15. 22 YO aos 
AUTHORS : amgonov, G- Ve» Makarenko» G. Nes and Kosolapove» tT, {ae 
QITLE Scandium carbide and composite carbides of scandium and 
titanium : SE 
PERIODI CA» geademL ye nauk SSSR- Doklady, Y° 444, NO 5) 4962, 
scandium oxide 


PERT scandium carbide ¥! e ad. by reducing: : 
curpon 8% nigh In contrast to the published methods ee 
(a. viekerys R, sedlatek, 4 Ru 503 (1959) ue 
z nue r-wens0ack li. sowotnys M : es: 

ted in vacu 


5 products being puaped oft. ce 
Og: In the peduction x 


continuously- 

products, r | : mtent, increases 4S the temperature rises - 

without, howevers ulated sec valve until 1900°C- 2, 

4 900-2000°C » she reaction completely» and Sc + O. tar OOP 

is somewhat higher than that of pure scC. Not even & 
yielded <ScC of the . 


(temperature s hea 
under cert ScC was formed via 


Phe pound ¢ content 

change it conditions 
theoreticat composition. 
cara 1/@ 2, 
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Scandium carbide end composite ... B106/B138 


metallic scandium. The carbide phase obtained has a cubic face-centered | 
YaCl-type lattice with a= 4.55. This cubic scandium carbide phase has a 
tendency ‘0 absorb oxygen with formation of oxycarbides, to dissolve — 

cerbon, and to undergo similar effects due to the extraordinarily high 
unsaturation of the d-shell in the scandium atom. This is confirmed by 
the high microhardness of the solid solutions of scandium carbide and ~ 
isomorphous titanium carbide (Table 1) obtained by the reduction of Sc30, me 


+ 210, mixtures with caroon in vacuo. The optinun composition of the 
solic’ solutions of these two carbides corresponds to a particular electron 
density distribution in the lattice of the solid solutions and to a 
yarticular degree of overlapping of the 3d-level of titaniun and scandiun, 
fhe decrease in the specitic conductivity of ScC-TiC solid solutions with 
jnereasing TiC, content also suggests overlapping of the d-level during © 
the formation of sclid solutions. The thermal expangion coefficient of 
gec(11.4*107°) decreases considerably when 20 moles TiC is dissolved... 
However, if the Tic content is further inoreased, the thermal expansion 
coefficient remains practically constant and very close to that of Tic. 
The results obtained openup new possibilities for using scandium carbide 
to improve the hardness of the carbides of other transition metals, 
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VINOGRADOV, Gleb Andreyevich, "fand, tekhn, nauk; RADOMYSEL'SKIY, 
Inve! Davidovich, kand, tekhn. nauk; SAMSONOV,. G.V., 
retsenzent; PILLPENKO, Yu. P., inzh., red, ; ‘CORMOSTALPOL 'SKAYA, 
M.S., tekhn. red... ... ee 


[Pressing and rolling ceramic metal materials] Pressovanie i 
prokatka metallokeramicheskikh materialov. Moskva, Mashgiz, 
1963. 198 p. (MIRA 16:5) 


1. Chlen-korrespondent Akademii nauk Ukr, SSR (for Samsonov). 
(Ceramic metals) 
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PRASE I BOOK EXPLOITATION — S0v/6y460 


Samsonov, Grigoriy Valentinovich 


Tugoplavkiye soyedineniya; spravochnik po svoystvam 1 
primeneniyu (Refractory Compounds; Handbook on Properties 
and Uses) Moscow, Metallurgizdat, 1963. 397 p. 6300 
copies printed. 


Reviewers; A. N. Krestovnikov, Professor, Doctor of 
Technical Sciences; V. F. Ormont, Professor, Doctor 
of Chemical Sciences; and M. Yu, Bal'shin, Candidate 
of Technical Sciences. Ed.: I. I. Ol'khov, Ed. of 
Publishing House: M. 8S. Arkhangel' skaya. Tech. Ed.: 
P. G. Islent' yeva. 


PURPOSE: This handbook is intended for scientific research 
workers, production engineers, designers, and personnel in 
plant laboratories, It may also be of interest to the 
personnel of planning organizations, and to students at 
schools of higher education. 
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Refractory Compounds (Cont, ) SOV /6460 


COVERAGE; The handbook contains a scientific classification. 
of refractory compounds and systematically arranged infor- 
mation on crystallochemical, thermal, thermochemical, 
electric, magnetic, optical, and refractory properties of 
borides, carbides, nitrides, silicides, phosphides, and 
sulfides of metals, as well as of nitrides, carbides, and 
phosphides of boron, silicon and boron~silicon alloys. 

The book furnishes information on main fields of applica- 
tion of refractory compounds in the metallurgical, chemical, 
arid machine industries, power engineering, automation, and 
radio and: eleétricel:;engineering, and includes the most 
recently developed phase diagrams of systems in which - 
refractory compounds are formed. No personalities are 
mentioned. There are 1108 references, one-third of which 
are Soviet. 


TABLE OF CONTENTS: 
Foreword 
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YEREMENKO, V.N., otv. red.; FRANTSEVICH, I-l., red.; SARSONOV, 
G.V., reds; PISARENKO, G.S., red.; FEDONCHENKO, I.M., 
red.; TRESVYATSKIY, 8.C., red.3 IVASHCHENKO, Yu.N., red; 
FOKROVSKAYA, Z.S., red. 


(Surface phenomena in molts and processes of powder metal- 

lurgy] Poverkhnostnye javleniia v rasplavakh i protsessakh 

poroshkovoi metallurgii. Kiev, Izd-vo AN USSR, 1963. 456 p. 
(MIRA 18:1) 

1. Akademiya nauk URSR, Kiev. Jnatetnt metallokerami'~ * 

spetsial'nykh splaviv. ~. Institut metallokeramiki i spe- 

taial'nykh splavov AN Ukr.SSR (for Ivashchenko, Yeremenko) 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020004-9" 


Rice iE aT a A ee 
a RR ROK EET SOD aN 


"APPROV : 
ED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020004-9 


hile 
T 


: 
7 4 


"ACCESS JON NR: “aTh035158- 5 /0000/63/000/000/0008/0021 


i 
AUTHOR: Samsonov, G. V5 Kosolapova, T. Yaes Lyutaya, Mo. Des Makarenko, G» N- 


_ TITLE: Preparation and physicochemical properties’ of the carbides and nitrides 


of the rare-earth elements 


rd 


- SOURCE: AN SSSR. Institut geokhimli i analiticheskoy khimil. Redkozeme! ' ny*ye 
elementy* (Rare-earth elements). Moscow, Izd-vo AN SSSR, 1963, 8-21 
r a 


i. 
t 
i 
ee aoe 
pee 
a 
lanthanum, yttrium, cerium, : 


carbide, nitride ; 5 ASS 2 
Se eee 


-ABSTRACT: After reviewing the literature on the structure and physical properties: ee 
(density, melting point, electrical resistivity) of the carbides and nitrides of: ae 
Sc, Y, La and Ce, the authors describe the preparation of ScC, YC, LaC, ScN, CeN 

e carbides, and some results of an X-ray study of their 


and LaN, the oxidation of th 
d by heating the oxides with 


microstructure. The carbides and nitrides were prepare 
at temperatures between 800 and 1800C. The nitrides could ; 
temperatures by heating the oxide with ammonia. Data =: .. 

s in temperature, heating rate and concentra-, - - 
p between the composition and ee 
hest eho ae 


C and N, respectively, 
also be prepared at lower 
are given on the effects of variation 
tion of the reagents, as well as on the relationshi 
jes of the carbides. Thus, YCg was found to have the hig 


| 

f 

| TOPIC TAGS: rare earth, rare earth element, scandium, 

j oo 
| ’ 
} 

| 

| 

\ 

i 

i 

H 

| 
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ACCESSION NR: AT4035158 


ee re eee ener ence eR aaa wr 
Sada : : Mesa Be AND 


electrical resistivity, chemical: stability and microhardness, all 


melting point, 
d with the C/metal ratio. X-ray analysis of the nitrides showed 


of which increase 
“a cubic lattice of the NaCl type with‘a period of about &.5-5.5 A. -"'The X-ray 


analyses were carried out by 0. T- Khorpyakov."' Orige arte has: 12 figures and - 
6 tables. ; F tis a 


Geochemistry and Analytical Chemistry, AN SSSR) 
SUBMITTED: 310ct63 fF pare aca: 30apr64 |... —LENCL: 00 


SUB CODE: IC Ng REF Sov: 016... .. OTHER: 005 ee 


| 

{ 

! . 

| ASSOCIATION: Institut geokhimitl i analiticheskoy khimli AN SSSR (institute of -< . 
| 
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ACCESSION NR: AT4035159 


in SiO pressure at different reaction temperatures and the variation in the chemical com- 
position of the reaction products are also tabulated. In the case of LagQ03, as the reaction 
temperature increases, the amount of free silicon continuously decreases and becomes zero 
at 1600C. At the same time, the lanthanum content amount of bound silicon become close 
to the theoretical for LaSiOj. X-ray diffraction patterns of the reaction products show that - 
at 1100-1400C LaSi and LaSig are formed, while at higher temperatures LaSig is formed 
directly. X-ray analysis of the other reaction products showed that monophase CeSig and 
PrSig were formed. At 1200-1500C, YSiis formed rather than YSig; over the temperature 
range 1200-1400C, the x-ray diagrams show lines of yttrium oxide and free silicon, the 
intensity of which weakens with increasing temperature. The composition of the silicide 
corresponding to the product containing no free silicon (obtained at.1500C) can be written 
¥S1,,4- Theproduct thus contains some disilicide in addition to monosilicide. The 
chemical composition of the reaction products of neodymium oxide with silicon at different 
temperatures shows that NdSio is formed ata relatively low temperature, but that the 
reduction is not complete; on the x-ray diagrams, N D203 lines can be seen up to 1500C. 
The products obtained at 1470 and 1580C are not homogeneous. Gadolinium disilicide was 
prepared at 1000-1800C in a vacuum, and the possible preparation of scandium silicides 
ScSi and ScSig was investigated. Data are also given on the crystalline structure, 
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- ACCESSION NR: AT4035159 


. ‘microhardness, thermal stability and elec 
Orig. art. has: 14 figures and 3 tables. 


trical properties of the rare-earth silicides, ove 


- ASSOCIATION: Institut geokhimii i analitiche 
chemistry and Analytical Chemistry AN SSSR) 


skoy khimii AN 8SSR (Institute of Geo- 


_ SUBMITTED: 310ct63 DATE ACQ: 30Apr64_ 


ENCL: 00 
. SUB CODE: Ic 


NO REF SOV: 008 - ere OTHER: 014 
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SAMSONOV, G.Vo, doktor tekhn. nauk 


Materials for metal ducts of electromagnetic pumps. Mashino- 
stroenie no.1:99~103 Ja-F '63, (MIRA 16:7) 


1. Institut metallokeramikid i te splavov AN UkrSSR, 
(Pumping machinery 
(Metals at high temperatures) 
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"| AUTHORS: Neshpor, V582;" (Kiyev) 
/ 2 TITLES - “Electrical and. thermoslectrical: Properties. of: ‘some 
43 ot transition metal silicides’ eohene ae ee 


PERIODICAL: Akademiya ‘nauk SSSR. “Tavestiya. Otdeleniye. aa 
ae ee tekhnicheskikh nauk, Mereliuratys: 2 a gornoye. delo,. 


no.l, 1963, 147-151. fees 


~ TEXT: - The effect wastatudied of. temperature on ‘the. Blectrital: 
resistance of TiSis, ZrSis,- NiSiy and TisSis: ‘silicides and on: the- 
absolute differential thermoelectric potential of ‘the: TiSig,. 2rSig 
NiSig, MoSio, WSig, MozSi,” -MosSi3z and CrSi’ silicides.°.“The"- 
Silicides were prepared by sintering silica (99. 98%: pure)” “with: hig 
_- purity. metal. powders by the’ method: ‘previously described “by. 
. G.V.Samsonov et al’ (Ogneupory, - ‘no.2,-1958,°28:° Zhrn. neorg.. ‘him: 
vw. 4, 1959, 7 2759)... Xsray” analysis. of. ‘the. hl deided : “SO: ‘prepared | = 
© ghowad close Sevesment’ between ‘the: calculated. ‘and: ‘observed Pee 


“structures. Graphs” of:- the Variation~ ‘of the. e@leétrical: ‘resistivity: 
i -of ZrSio, ‘NiSig, TiSis, TisSiz. ‘with’ ‘temperature - showed ™ ‘a general. 


|| dnerease with rising tempera tire ;" ‘this. ‘Nariation is linear for 
a Card sae : vil pce Sees 
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-. but for. the silicides ZrSio: “and: NiSio® “the. relations EB 

only above 200°C, ‘Differential: thermal ‘coefficients. of: resistivity 

. were calculated for all. ‘the silicides ‘investigated , and: their .: 

: values compared with ‘the corresponding: Debye temperatures and. 
‘elasticity moduli. The. differential. thermal: coefficients. of: 

oi resistivity: were. plotted against: the ™ elasticity moduli» ‘ofthe? 
“various silicides and: ‘showed™ that. they. diminished with: rising: 


: elasticity ‘moduli; ive. the rate. ‘of increase in resistivity | 

; diminishes: with ‘rising. temperature. > The- nonlinear: character” of 
“the thermoelectric. potential vs. temperature’ curves iof. the = 

- silicides was not “in accordance. with ‘the. theory of. ‘metal. Bosse 

- structure, - (TiSig and NiSig silicides: ‘were. found: to be ‘excepti 

- their curves being almost linear. The. ‘signs of ‘the: thermoelectric 
' potential at room: temperature, of ‘the thermo-emf ‘derivative. with 
respect to temperature ds/dt. ‘and of” the. ‘Hall: ‘coefficient, 

of the silicides. were compared and- ‘provided further). proof. ‘of: a’. 


| previously postulated. concept. “that the’ sign. of. a. ‘current ‘carrie? 


is defined by the aaa! of the: derivative. ‘of. the. thermo-ent » with 
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‘Electrical and thermoelectrical oe 


“respect to temperature (which. ‘dnoula: ‘be the” same’ i getthe: sign Of 

. Hall coefficient). © Chromium: silicide (CrSi) ‘isan exception in 
this respect, “smidt's expression: “for: ‘the absolute: ‘differential’ 
thermo-emf is expanded. ‘to. show: that" the’ absolute: differential... 

thermo-emf. is: independent. -of- temperature. in: the:-case: “when | the: 

- Fermi energy and. the. energy’ “of ‘the A) band: overlap. “vary: ‘linearly. 

“with temperature, as is’ illustrated. by. the } MoSig. and ota a 

eat tesce : There- are 3 figures: and. 22. tables.) She, 


“SUBMITTED: - “Noveabar: 18 1961 : 
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AID Nr. 982-8 June 


: ‘SINTERING OF NITRIDES OF TRANSITION METALS (USSR) 


4 
no. 2, Mar-A 7 - ry Ss 


i i; Zr, Hf 

In a search for an optimal method for manufacturing aera one Saar earn 
- V.Nb. Ta, Cr, and Mo nitrides, the Institute of Powder Me ee e 
Alloys, ‘Academy of Sciences Ukrainian SSR, has guage ae a a COT, He 
“ green compacts, hot compacting of nitride powder = an coat sue ie 

osphere, and reaction sintering, i.e., nitriding of green-mere eae. 

oe ‘In -vacuum sintering, green nitride compacts of orp en ae 
{- aon (algo with substoichiometric Ncont.ent in eis o ae iesgece mene 
of 40 to 60%, were held at temperatures up to 2200 : be See: 
losses in sintering V and Ta nitrides were found to be Se De ere 
In Ti nitrides with a substoichiometric nitrogen sige ee rae oases? 
slightly increased due, probably, toa partial evaporation of Ti, *né 
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AID Nr. 982-8 k June 
SINTERING OF NITRIDES (Cont. ) 3/226/:63/000/002/001/014 


NE ee NaS SMa Oe 


porosity of sintered specimens, as a rule, increased with increasing nitrogen 
content but decreased with increasing temperature and duration of sintering. a 
The Cr and Mo nitrides in vacuum lost considerable amounts of N and could 
not be sintered to a compact state. This is attributed to the low acceptor 
ability of d-levels of these metals and to the high ionization potential of 
nitrogen atoms. In hot compacting of nitride powders the density of homo- 
geneous nitride phases increased with decreasing N content. Considerable 
change in the N content occurred in hot préssing of Ti nitrides, Nb2N, TaN, 
and especially Cr and Mo nitrides. The last. two again could not be obtained ee 
in compact form. The least changes in the chemical composition of nitrides, 
including the least contamination with carbon, occur in hot pressing in an Ar 
atmosphere. Reactive sintering which combines the formation and sintering . 
of nitrides intensifies, in some cases, the shrinkage and increases the density 
of the products as compared with conventional methods of sintering green com~ 
pacts. Reactive sintering makes it possible to obtain compact nitrides with a 
low residual porosity and low impurity content at considerably lowe tempera-_ 
tures (700 to 1300°C) than those required by other process¢s. . “7 [MS] 
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~ gy26/63/00/002/009/004 
-W006/A101. : 


“AUTHORS: Marchenko, ve on) Samsonov, ¢ 


ge TITLE: | Thermoelectric. properties ‘of ‘Lanthanum ‘sesquisulfiae 
2 ee ee metallureiya, no. 2, 1963, 60 Oh 


1. TEXT: In previous “investigations it was» ; established that La83, ‘is. ‘a semi= 
" genductor with 1.32 ev forbidden ‘band width and ‘transition to proper. eonduc= 
. tivity at about. 700°C.” The authors studied the. temperature dependence. of the 
; thermo-emt coefficient in- ‘the range from -300-to 1, 000° Cc. Thermo-emf was: measured 
-in a 107° mm He vacuum. by. the compensation | method.: ‘The. thermo-enf coefficient 
and the specific electric. resistivity of LagS sulfide as. functions: of: temperature 
are graphically represented. ‘The temperature ‘of. transition from the proper. to: - 
- the extrinsic conductivity coincides with: the thermo-emf temperature: of inversed 
‘sign. The absolute ‘value and. the sign of the. thermo-emf coefficient in: the given 
- temperature range depend on .the correlation between concentration and carrier ee 
‘mobility. In the range of. extrinsic conductivity. (200 - 500°C) the coefficient . : 
‘of ae eee has a Positive Sign, and. decreases at. _Bigher: temperatiings:. This” aS 


_ ae iz 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020004-9" 


"APPROVED F 
Reprise ea 08/22/2000  CIA-RDP86-00513R001447020004-9 


thermoelectric properties of lanthanum 5 


; proves that pole cofiductivity: prevails. a ‘tha given “range. ok "y 
. the mobility of vacancies. decreases: and ‘entails. a reduction in th 
of thermo-emf.. This dependence. is shown ins formla o) iG 


068 2 86: (- =. 1. 38) (pv/asiree) 


‘Galoulation saa aepiasatel data: are ‘compared.’ ‘They ‘aifter at “temperatures 

over 400°C (-17-5%).. This “{s explained. e “deviation. of the ioni 

zation energy from the mean Vv v; and by the , that the: “electron: 
diffusion was not taken into: account + ( ri 1ts can be used to. re 

_ veal the nature of. conductivity»: ‘and for the! ‘practical: eeifoation: ‘of new: semi 

‘ “eonductor | “eompounds,..as @. means of. controlling thermal. processes. ‘in’a vacuums. 

“inert -medium, molten metal. ‘medium, - ‘and as. operational: components” of: thermo-else 
tric power transformers. There are: 2. figures and 1 table.” ine 


~ ASSOCIATION: Institut metallokeramiki Zi ‘gpetsial inykh splavov AN USSR \ Gnstatute ; 
of Cermets. and Special Alloys, “AS: UkrSSR) - re SS cee 


~ SUBMITTED: January 12, 1963 
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: crystal lochentesl peculiarities of 


bee classified dato. monophosphides of- metals, ‘obeying Hake s ‘aondi tiene ‘and having” 
_ interstitial phase structures, and: phosphides of. transition metals Which, do: not . 
: obey, Hage’ 8 gondtttons _ There” are: 5: tables. and es flguress a 
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ei ABSTRACT: 2 
“from the formation of & 
|gradient, in the final. analysis is: ‘determin : h cut, the reaction. ‘oapaet ty 
“of the transition: metals; - expressed. y the egr incompleteness ‘of: ‘the d-el 
‘tron shells in the: atoms. |: To te. cect venires of fnoculation with tran 
ition metals as compared with. pure Al, dat ‘Mz D.: Eborall: (Grain refinerent of. 
Jaluninum and its alloys’ by small. addi t4 ‘J. Inst. Motels, 1949, 
76, 295) were used. By assuming the effect nesi of the modi fying: action cf 
titanium (as the strongest inoculant): “£0: ho: effectivencss: “of: ¥n,. 
Oy NA and unrefined; Al 1 erein to -be Of, ) 
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“ ACCESSION NR: APL006583 s/0021//000/004/046s/0466 


+ AUTHOR: Marchenko, V, Hee Samsonov, ‘GV. -Gorresponding member) 


SA Ret We ds 


a TITLE: Thermoelectric properties of CenS, 

* source: AN UkrRSR, Dopovidi, no, 4, 1963, 463-466 

: TOPIC TAGS: thermoelectric eroperty. cerium sulfide, therna¥ ent : 

ABSTRACT: The temperature dependence of the thermal e.a.f, of a polyeryecaiiiae 
: cerium sulfide, Ce2S3, was investigated, between 200 and 1000 C. This material 


i is useful in that it is stable against high temperature oxidation in vacuun 
to 10-3 Torr), and it is impervious to many modern metals, making it an 


+! excellent refractory, The results are shown graphically in Fig, 2 of Enclosure Ol. 


: In the region of extrinsic conductivity (100-600 c) the thermal e.m.f. is positive 
» in accordance with the rela- 
PF. Loffe, Fizika Polvprovodnikov, 
- changes sign between 700 and 800 C3. 
in direct proportion to the temperature, 
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L'VOV, S.N.; NEMCHENKO, V.F.; SAMSONOV, G.V. 
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Physical properties of chromium borides, carbides » nitrides 
and silicides. Izv, vys. ucheb, zave3 fiz. no.5:21=26 163, (MIRA 16:12) 


1. Khergonskiy pedagogicheskiy in: : 
y institut imeni-N,K.Krupsk 
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Aluminothermic reduction of lanthanum, cerium and raseod 
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(MIRA 16311) 
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1 ACCESSION NR - §P 3004, 262 :: 


AUTHOR: _ 


Peerereird 


-|sqURcE: Ogneupory, no 7, 1963), 312-312 


-  Imqptc TAGS: protective cap , thermo 
‘| alumirum oxide, xirconium oxide sop 
ABSTRACT: A press has been 
thermocouples used in steel 
placed in cylinder (5) (see Enclosure) 
annulus between the centered hollow 
The head of the cap is formed in the 
| yteel rod (8) 18 removed from the ho 
| prepare protective caps of garbides 
+ conium oxide - Orig. art. has: 1 diagram. 
TASSOGIATION: Institut metalloker 
‘lo Meta Ceramics and els a1.A OYs. 
"| SUBMITTED: 00 _ DATE, ACQ: 
age | SUB CODE:  MA,ML —. NO REF:SOV: 
~ {Card 1 a/ et feu 


and iron smelting. 


HO 
) 


20Aug63 
001 


Soe Eas ice ect atatet, So he 
RAY Mee Brn Ftd se 


Ret. ee eee ea 


APPROVED FOR RELEASE: 08/22/2000 


-¥| TITLEs Forming protective, therrocouple oe Sa 
ple e press, carbide. , boride :«, siliet 


developed for forming one-piece protective caps f 
and pressed with plunger (9) into thei. 
needle (4) and the interchangeable 
base (12).- 
w needle. 
sorides, silicides, aluminum oxide, and 


amiki i soctahel! ayied ~ravov an?0s R (Instity 


Academy of Sciences Ukrainia SSR 
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To forn a cap, plastic material! 


inset (2). 
To allow for passing of air,'a 
Using this press, the ethors 
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“ACCESSION NR: AP4009737 —, sfo0aa/e3/oo0/ore/rsos/ieiz 
AUTHOR: Samsonov, G. Ve. (Corresponding member) ; Pod'orgin, Ve As oe 


TITLE: Investigation of the reduction of lanthanum and cerium oxides by elizinus 
in a vaouun : wie 


SOURCE: AN UkrRSR. Dopovidi, no. 12, 1963, 1609-1612 


TOPIC TAGS: La, Ce, La gub 2 O sub 3, lanthanum oxide, Ce0 sub 2, cerium oxide, 
reduction, rare-earth metal os 


ABSTRACT: The reduction was carried out in a vaouun of 10° mm Hge The presences 
of Alg0z at 1000-1500C and of Al,0 at 1500-1600C, reported by other investigators, _ 
were not confirmed by x-ray phase analysis of the reaction productse Chemical and 
x-ray analysis showed that the reduction occurs with the formation of Al0 and 
intermediate reaction products in the form of aluminates and lower oxides of the 
rare-oarth metals. Orig. art. has: 7 formulas, 2 figures, and 2 tables. 


ASSOCIATION: Instystut metalokeramiky* 4 apetsial'ny*kh splaviv AN URSR (Institute 
of Cermets and Special Alloys AN URSR); ‘Khimiko-metalurgiyny+y insty*tut SV AN SRSR 
(Chemicometallurgical Institute SV AN SRSR) , sats - 
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PANASYUK, A.D.; SAMSONOV,.G.V.... 


Thermocouples with electrodaa from high-melting carbides for 
measuring temperatures up to 3000°C. Teplofiz. vys, temp. 1 
no.1:136-140 Jl-Ag '63. (MIRA 16:10) 


1, Institut metalloksramiki i spetsial'nykh splavov AN UkrSSR. 
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LYU CHZHUN-KHUEY [Liu Chung—hui J. ROGINSKIY, Be ned otal eh FEE G.V.3 
YANOVSKIY, M.I. : 


Dehydrogenation: of.n-butane to butenes and 1,3—butadiene on some . 
shromium carbide, Neftekhimiia 3 no.6:845-849 N-D '63. (IRA 17: ae 


1. Institut metallokeramiki i svetsial'nykh a acti AN UkrSSk 
i Institut khimicheskoy fiziki AN SSSR. 
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AUTHOR: Sammenls Ge Ve Ps See en 2 
Samuwonoys Ge Ve: sists : Bec ”\ 
TITLE: Some erystallochentcal: peculiarities of. porn” 


SOURCE: Zhurnal strukturnoy knit, Ye: hy noe ‘5. 1963, 395-10h 


TOPIC TAGS: © erystallochemical ’ peculiarities of phosphides, thoaphlde + pnagag:* 
liminary structural | classification, transition metals, Age lacrteeiie babii 
electron Aensity, phosphide: aah iAtreey ; cee tae Ee ave eg 


ABSTRACT: Author examines the’ crystal. iskructusea: of. nocpiaae. Gases ‘and euggesta 
a preliminary structural classification of the phosphides of transition metals. 

An analysis of the data:-for the physical. and thermal properties of the: phosphides - 
of transition and non-transition metals. shows that the amount -and nature of the: |: 
change of these properties are. determined by the type of. distribution of the elec—: 
tron prea in the phosphide crystals. Orig. art. has:- 3 figures and _ tables. 
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| -‘avsuors: ~~ Marohenko Vv 


; MTP: | Sy | Physical. propertie: 


Berton: “Uaray ine gy fizychny: 


; 140- 1 42° 


ope he tes heava- me sasured the emperature dependence 


“““eleetric resistance,’ thermal: expansion: (both at: 20 '— a4 


magnetic: susceptibility. (at. room. Semberature) of: Ce 


and calculated their: therma 2c 

width of the- forbidden ‘band. ::Thes 

There are ‘2. figures: and" Ae table. S 

ae ASSOCIATION: -Instytut me talokermiky etssplaviv: AN URSR, K 
- (Institute -of:MetalCeramics.and 8 2 s 

AS UkrSsR, Kiev) 


of smates September 26, 
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ACCESSION MR: mee 


| AUTOR: Semsonov, He Ves Ronen, Ve ee Pade 


- SOURCES Unrainstiyy ftzychavy ‘hue ve 8 ‘or 8, 1963, “100- 


“TOPIC TAGS: TuB (+TuB), S¢B; “Bec, Noc; TiN, ZrN NON, ‘Ghebaitonte 
work function, emissivity resume aa emission” current density. 


- BBSTRACT: In a search. “for new mater iels. for eathodes, z oa tae estigstlon has: been. 
conducted of the thermionic emission properties of TuB Sub 6 (+TuB.sub-2), — 
{Tu-is the Soviet symbol for thulium/}} ScB sub 27 H HEC, ‘NbC, TIN, (Zen, and: ion 
compounds at temperatures renging from 000. to ab00K. The Sie bd te year 
deposited in the form ofa paste-on Ta or. Ww: cathode. isla a tr of." Bae Ss with 
triple tantalum enodes, evacuated to 10° sup’ ~6.or 10 sup -7 ma'Hg. The coated — : 
cathodes were from 0.8 to 1.2 mm thick. ©The experimental data showed the work . 
function to vary from 3.25 ev for EFC at 1550K to 3,92-ev for NbN. at -1950K;. “the. 
respective emueniyaw coefficients ee A ademas ke of roma = 0. 65 micron) yin 


Card. wa 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020004-9" 


7 "APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020004-9 


L aia es 
ACCESSION mee neon 


out 3.9 ev. at 5 1650K eal: then. . 

decrease with: dnereasing temperature.” -The® xeray ‘diffraction patterns: revealed 
that at 1800K no phase transformations: ‘oceurred in TiN coating on: ‘either ay 02S: 
tantalum or tungsten core. “In general, the emission ‘current density. of . almost all 
the compounds in the: temperature range investigated were not high.. : However; ae: 
ealeulat jons showed that with a. further increase in ‘temperature * “the. ‘enission may" 
increase. sharply end, <t temperatures of. the order’ of 1900--2000C may reach . 
severel amp/em sup 2. For carbides end. ‘nitrides: with » melting ; 
tempereture of 2700--3000 | and 2100-22006, ‘respectively, the ‘calculated acisity - 
_ of the emission current added up to tens.of smperes per square ‘centimeters : 

_ Hence, . refractory. compounds cen: be. sed adventageously as. materials for cathodes © 


-: . where high operating temperctures are required. and -the intensity of: ‘their nesting. 


is not restricted. Orig. art. has: 1 figure. pnd 2 tebles.: ens 


ASSOCIATION: Tnsty *tut- metalokeramiky* ta spetssplaviv AN: mst Kiev (anette = 
of Powder Metallurgy and poesia ed AN os) oe eee 
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ACCESSION NR: Ar3001008 =. "éferos/ofoce/os/so76/i0s. 


AUTHOR: archnko, Ve Tet Sener G2 et Fononiko, Vs 5: Jos ae en 
~ TYTLE: Thermionic exission of lanthanum and ‘cork sulfides, Se teas 
= 19630 107 -1081. ee ee 


Bi 
SOURCE: Radioteknnika i elektronila, rontla %8, 8, no. %6 
TOPIC Tags: thermionic ‘emission, rare-earth compounds 


ABSTRACT: ftxperimental ssivestigation’ of. ‘thermionic eaission of mono=. ‘and * Faas 
- gesquisulfides of the above metals is reported. ~ “Specimens 0.6 - 0. 8. =m thick: and 
6-mm in diameter were: subjected to electronic: bombardment from a.tungsten ‘filament © 
‘kept at 400 v3 anode voltage was 600 v.. Table 3 (see Enclosure 1) gives the re-" 
sults of the 4nvestigation:. : -work-function values-at 1200 and 1700K,° its variation a 
with temperature, and emission-current ‘density at ‘1700K.: The - ‘sulfides’ have a low: car 
emission-current density at medim through rather ‘high temperatures::. at 1700K, a 
few ma per cm sup 2. The temperature coefficient of work: function,. around (1-2) x. 
- x 10 sup -3, is characteristic: for. jonic: compotnds. "Tha authors express their =. - 
gratitude to N. Ge Ushakov for hooking up. and peaea aris the oe outfit." . 


Orig. art. has: 5 figures and 3 tables. 
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oe ACCESSION Wks AP3O02212 es 
AUTHOR: Samsonov, GV. oo) 
aA LOOT ARIE, 


TITLE: The classification. of hydrides © 


SOURCE: | tharnal neorganicheskoy khimii, ve 8, No. 6 1963, qa0a5, : 


TOPIC ‘TAGS: classification of hydrides, ‘classification of le 


ae ABSTRACT: - The. erodosed” classification ‘As: based - ‘on ayetene’ neogosed. by her 
 (Vwedenie v khimiya’ gidridov,. Mu, I. Ley 1955), Nekrasov. (Kurs obshchey khimii, 
goskhimizdat, M., 1952),. ‘Mikheyeva ‘(Gidridy*. -perekhodny*kh metallov,,. Izd-vo AN: 
SSSR, M., 1960), and Galaktinonova’ (Vodorod v metallakh, Metallurgizdat, . May. 
but is supplemented on .the. basis of. donor-acceptor . interaction in lattices of «> 
_ Anorganic compounds... .. Based on electron structure and’ character. of chemical: bond 
the elements are divided into 4 groups: “ionic ‘hydrides including non’ transitional 
metals having outer ‘s-electrons with 3-7 ev ionization potential; metal-like a 
hydrides of de and f-transition metals: covalent metal. hydrides, eluding non 
transitional metals having outer. s-electrons with 7-11 ev first ionization: poten- 
tials; covalent hydrides including. ‘all transitional: elements having outer p- 2 
electrons independent of the bent tudes of: donization. peventiale, Rese a 
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: AUPHOR: Samsonov, G. Ve; Sleptsov, VoMe we ee a a ee | 
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" grpis: Study of boron polubility in silicon oe GOrs 
-. , SOURCE: Zhurnal neorganicheskoy khimii, v. 8, no. 8, 1963, 2009-2011 ee ; 

at : g}OPTC TAGS: boron, silicon, boron solubility, alloy, preparation, hanogeneity, — | : 
. wolubility, x-ray analysis, lattice constant, hanogenizing eg i i 
me re agi | a 
BBSTRACT: The solubility of boron in silicon at 25—1300C and the effect of © Fe 
hanogenizing time (0,5— 24 hr) onthe homogeneity of the resulting alloys have |  — 
heen studied. Boron of 99.99 puritypend single-crystalfsi of 99.9996 purity and =. 
having a resistivity of 1.4—1.6 ohm &m were used. Alldys containing 0.1—10 at#B° 
were prepared by melting the materials at 1450C in an argon tmosphere, followed . ara ; 
. Wy hanogenizing at 1000, 12100, 1.200 and 135000 and final queNching in oil. Hamog-:; . - E 
>. lL. énizing was carried out under argon in 4 resistance furnace. A specially com- . --- : a 


oa ected apparatus was used for the heating and quenching operations. The ham | 


| ' geneity of the alloys was determined by x- and metallographic ana. sie ff Tt ae 
QL ” was found that an equilibrium is reache er anogenizing; to ensure = - — ig 


: - eamplete hamogeneity, the alloys were homogenized for a total of Shr. To 5°: eee 
| ) re ae ee Sat, gee Oke eee 
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. L 18717-63 eats Wty See a A eet eee as Se a E 
: “ACCESSION NR: AP3004360 ; _ 2 | ete |) 
: determine the solubility of B in Si at roan temperature, samples were hanogen- =|... & 
: ized at 13000 for 8 hr, then gradually cooled in the furnace to 600C in 5 hr, and | re 
| finally brought to room temperature. The lattice constants of Si were calculated }. gE 
; fran x-ray phase analysis data, with an error of + 0.0002 A, and are shom in =~ 


‘ Mable 1 of the Enclosure. The solubility of B in Si, Re penatned fron a plot of 
“| Jattice constant versus B content, is shown in Table 2./"Lattice-constant meas~— 
» | -yrements -for alloys containing more than 5 ath B suggested that the solubility 

| of B in Si at the eutectic point was about 3.6 ath. Orig. art. has: 2 figures ~ 


| and 2 pape a ee | ic: 
| ASSOCIATION: noné Ce eae & | : . 
| SUBMITTED: O3Feb62 0 “DAME ACQ: 2iAug65. = ENGLE OL. aC 
| gus CODE: cH, MA —S—*~*«CNO) RE SW 002 ae OBER: 003 e 
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MARCHENKO, V.1.; SAMSONOV, G.V... 


Properties of rare earth metal monosulfides, Zhur .neorg.khin, 8 
no.9 2035-2037 S '63. (MIRA 1610) 


1. Institut metallokeramiki i spetssplavov AN UkrSSR. 
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[Verkhohiiadova, T.S.] 


Semiconductor electroconductivity of refractory ‘nitrides. Ukr. 
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©" gensitive to irradiation with thermal neutrons, whil ee 
“metal and boron atomic: leyers forming a hexegonal two-dimensional lsttice”- ioe 


--°(afborides) are most stable. “The inherently greater stability of: the MeB sub 2 
' gtructure is enhanced by the fact ‘that liberation of helium between atomic” —: 
- layers is not accompanied by: lattice deformation such es is caused by. heliun : 


evolution from the skeleton-type configuration. “the covalent: bond. contribution, 
which increases with an increase in boron content, leads to a decrease in the = 
. stability of irrediated borides. Niobium, tentalum, and chromium diborides .. ” 
should prove to be the most stable of the “transition metal diborides;.owing to. . 
the stability of the chemical bond between the atomic leyers of boron and the... ... 
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